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(54) SOUD HIGH MOLECULAR FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system having high performance and capable of 
appropriately controlling the quantity of humidification by 
a temperature and humidity exchanging means. 
SOLUTION: A bypass passage 20 for connecting an inlet 
and an outlet of a reacted gas flow passage 1 3 of a 
temperature and humidity exchanging means 1 1 is 
provided, and a selector valve 21 for switching to the 
bypass valve 20 and a reacted gas temperature sensor 
22 are provided on a line from an oxidant pole 2 of the 
fuel cell to the reacted gas flow passage 1 3 of the 
temperature and humidity exchanging means 1 1, and a 
non-reaction gas temperature sensor 23 is provided on 
line from a non-reaction gas flow passage 12 of the 
temperature and humidity exchanging means 1 1 to the 
oxidant pole 2 of the fuel cell. A control unit 24 for 
controlling the switching operation of the selector valve 
21 on the basis of a result of the detection by both 
temperature sensors 22, 23 is provided so as to control 

the quantity of the reacted gas flowing to the temperature and humidity exchanging means 1 1 , 
namely, quantity of the steam so as to control the quantity of humidification of the non-reaction 
gas. 
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hD-toz -y b 4 4 tCcfcoTs KSStfXiSfi^VIt 
4 2SO : *SjS^Xfiffl-tr^4 3 0«m»Stfffi«i£ 
tV Tw^A (Td) +ATwl^ft«^L^l>l 

[0 0 5 2] fU, *&/S;tfXSS^^c{gTU 

f*©/^vXffi«ITw==A (Td) ctt)fe±OSg*S^ift 
&T2>t, Xf77l 2 0 4fc:ji#k BtfgESJS^Xil 10 
^tytDWx-ZnZo *<Di&^ KSJS:tfXtfSjSgE« 

[0 0 5 3] £/c. Xf7^1 2 0 5 fclfc^Tfciu fufH 

2^t5*RiE^XSJS-tr>^4 3 0^fflSS^I 
l?n, Tw>A (Td) -f ATw2^ff^b^ 

&*§^ct±, Xfy^l 2 0 1 tcMD. Sfctf^w-^n 
£o — ffi&SrtfXgft^Tw> A (Td) + ATw 
2 0^ff^?SJlL7c*§^ ir*£>^ Hi l<OE^ 

Tw=A (Td) <fcD±©iSS&:fi^"r5£, Xir^:/ 

1 2 0 6\cm^ mm ft 4 s^naa^n-So hi 

2*«ffiU CflDiHJ:DTI5l5fcff*c:BBBH#^BH< J;^ 
[0 0 5 4] CCD&^lcLT, BBBH#4 5^BB^tl5 30 

sn <oKS/s^fx«as i 3 a t^tic mzco&fc 

JS;tfX«tBSl 3 b^t>H^^X^M^n, T^T<D 
£gi -fe ;i/T**S x Dig £ n s tc 46 , Ansa i#*n 
U HI l *©E^F^©cfc-5fc. *S*S27XiSffijtf 

[0 0 5 5] f LT, Xf'yyi 2 0 7 tC&l^T. fufB 
3yhD-;l/az7b4 4lc<fcoT> KEJEjffXj&S-fe 
>-9-4 2Zfctf*S^S*XiaS-fe>"9-4 3<0&tH*SS^E 
m^tl. Tw^A (Td) -ATw2^ff«^U 

[0 0 5 6] — *SiE^SS*^5^±#U H 
l \<DG£L<D£5lc, BEgjS^Xi&fttf. ^SH?te*f* 
©A7yXfl8Tw-A (Td) cfcD&T^i^Cffi^ 
*T££, Xfy^l 2 osteite StfBBIS# 4 5 ^EH 

u&jfu m i ©sesjs^xssbs i 3a^*tcKs^x 

ftM£^2n£7c#K Mgffi£W>U HI KDG^F 

<5 0 50 
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[.0 0 5 7] W±OffiiJfflI'7n--«:i80iS-r<l^^ < fct), 

^2ffi i ;&c^ffi*r£C£tcJ; t), tafiiW>btfcs 
[0 0 5 8] £7c, ^^Sl^O^liJfi^Xx^^. 

ffi*^w/^xii^sa7^#^^rc^i^m?fi->x 

Hffl^^Tk^^vxi:, SSSSSg|#©£>/^;/xtf 
— StU 2oc*^>X^Ai:t^b^il^nISgT^^ 
7c (HI 1 iOAjSMBSTS) 0 
[0 0 5 9] ^tC N &K/S;tfXi&fitf 6 5°C£%£cJ;d 

^ifit^xfixT'ti, 5feKJS#xi&£tf 6 o°c^ 

*S<fc-5tcSilfi^^S*V^vXLfco £CZfi\ 

c(d^ti±, *sis^fxsfijc*ruTetsjS*xiafi 

tt^X^f^-otz. (HI 10BSci3t§) 0 — 
^IISSJBSS^^ailfi^X^^Tti, «JS#F«rSJW"rs 

catctD, jKSitftfi^TTkjbv^^vx-rsjS, -rfc 

^b^K^^Xfig^ 6 5 °C. TfcEjStfXi&gtf 5 0 °C 

(Hi 1 (oc^tcffl^-rs) o 

[0 0 6 0] ^tc. KKJStfxiaKtf 7 5°C£-&z>&5 

icMHnm*fo<Dum*±ifxum*ft->rc£cz, m 

*<0i8SRfia^^fAT'it *KjSt?xS3W 7 0 °c £ 

£(Dg&rX*l&, *K/S^fXSfitcJ*LTSESJS^Xiafi 
*fT-5C^^T*^*^^fc (HI \<DE£JcW^T 

-rs^ T^^K^js^xgja^7 5°c, *sjs^tx 

*Smtr&-iTc (Hi lCF^fflStS) o 

[0061] [3-3. cw^, ^mmmm 

ZWmftt, *SjS*xafi-fevitH:tfKSJS/fXSa 

■fev-y-j&s^ etJ5JK*xss^vit^*5js#xiafi 

»J»"T S c ic J; o T , ^m?tt*f* T* £0 tK *V ^ v X 
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[0062] sfc, sssxa#a*aaos»-fe;i/-?? 

*n£^£c^nj^£%D. iPSaa^JELfciSlcfeJip 

[0 0 6 3] *^SfcJg«-e«. tttti#®£LTfi 

g-tr^^rfflt/Vc^ Sfi-fev9-^»^ItT*«fflLTt> 10 
|piaoa&S^f#&tiSo Sfc. /^^/^SKB^<0«IS«r 

[0 0 6 4] [4. |g4f^JE%S] 

[4-1. miia 0 1 3t±, *«Wk:«SHf*lS^S 

r^esr^j-^nti/^o src isssssu^si 1 
o*SiS^x^Kt0APi:tBP^S^>W/^xiiE§6 o 
#KW-£*u 3^1/7^1 o^^sis^fgi i 

©*EJE>tf Xi5fcB& l 2^3^ >±lc x fuiB'W^X 

iis§6 o^D#x.^^fg#6 i r^t^nn^o £ 
fc. j»««»©ttffc#jai2^6afflfiss»#ai iok 

SiS^XifiBSl 3^MS^-fv±tc, BE&JStfXiSffi-fe 30 
JfotfXSfcBl 2^?»«S»a?fiOKfbS»Jfii2-NS5^-<v 

±fc, *^^xsa-tr>it6 3Wtsnn^o * 
>-^6 3<o^m*sm^s^^r. tat2«js#6 iRtfm 

mne 5©BMIM§3yhn-to-7 h 6 4^ 

[0 0 6 5] 01 4 *^SftJgfil©iaSfi5^»^S© 

fgi o*SJ£*Xjsf!K 1 2 a. {Szktt^TLJt 
f*l 4 St/BESJS^fXMB l 3. i&SiH*. m2<DMfc 
feUX9m\ 2 b. «*1£*?L»*l 4 &tf BEKJSafX 

[0 0 6 6] 01 Still ©*KJS;tfXMtKl 2 

a, 116 t±m 2 <9*EJS# 12b. 017 &gE 

KJfotfXSKKU 3^UcfeOT$So 0tc^L7c£5 

^-n^n^gftBStca, ±SBtc^i &tf^2©*s^s 

^Xt^v - *-A< F6 6, 6 7 &t/KS/S#XSftaT 

F 6 8 AWSn, T^*&j^;tfXj#£Bv — so 
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F 6 9 K&SrtfxW^—*-^ F 7 0 tftt 

sibTSW-snT^So src ^-n^n^ssBStcti. & 
[o o 6 7] ±a?u/cj:9tc. laao^gs-fe^©^^. 

— g|5(D-fe;W±, BE£j£;tf xitftK l 3 £11 1 <D*£JS;tfX 
ffiffil 2 a*^$ntffiffl?n, 5§^-tr;W3\ BE 
EJStfXSKE&l 3£^2©*KJS;?fXSK&l 2bffl^ 
^^tiTSffl^ntl/^o Sfc, 0 1 4lC7xir&5\c^ 

mm^nrcjssm^tomt&ic^x.^ F7u- f i 1 ^ 

Kfrt6nT*3t>. *£DxyKyi/-b7 1 a let*, fg 1 

atf^2o*sjs^rxxp7 2. 7 3Rt>*BEsis^rxm 

P7 4W^n, 6(Ox>F7U- F7 1 blcii. * 
5Ji5**Xttin7 5 KSJS*XAP7 6#Ktf£tiT 
t^5o Scfc 01 5&tf01 6^-r<t-5lC. fgl&tf 
S 2 ©*S^X^SO*SiS^Xjffmv - rt' F 6 
9tittiIU:%oT*5^ Si StfM 2 ©*JElS^X«tK 

[0 0 6 8] 0 1 HufBWB#6 1 RtfBBBfl#6 5 

»f^^§o -r**>-5. mMA&m^mi it* 

JtMBifiglcSS (Tw=B (Td) ) o SS 
2 ©*KJS>ffX«t& 1 2 b^DSiK^MBi^ 6 

fcfc. 0 1 1 ^<DE&^T W = B (T d) £&£ 0 — m 
2<9*KJE;#XiStBgl 2 b^OfflBS^0BBEB#6 5«rBBl^ 

fcfc. 01 l^<0flSTw=C (Td) t%:Z>o -T^:^ 

[oo6 9] [4-2. imi ±flB^o<fc3^^^-r 

5*^fSJg»l©fPffl«:. 01 8tc^b/c7n— F 
la^bTSiWtSo 01 8^L^<t-5^ ©JffllBH 

BBP^#6 5t±EHb^nT*3D, iaSfi3S8l^Si l 
oaa«o-fe;l/to -5 *x S l <D*KJES;tfXisSK l 2 a ^{1 
^.SJSSI"fe^Wc*3i^T. B£SJS^X^S*SJS^fX^NiP 

[0 0 7 0] f LT XT77180 1 IC&^T, tufB 
nyFP-;ba-7F6 4lcj;oT BtRiS^fXfiS-fe 
2&o r *JKJS*xiaffi-fe>it6 3 0«tJhSm^l£ 

M^n. Tw<A (Td) -ATwl(?)*ft«^U 

Xt7^1 80 5tciiC?o —75". BESIS^/ 
XSS^Tw<A (Td) - ATw 1 (D&ff^SSJELrt: 

T^t?^. 01 l ©B^Ocfc^tc, KS^S^xa 
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mt>K «SS«}fi*f*(0/^VXfflj|saTw= A (Td) J; 
^T<DmmZ-W&^Z>t, Xf77l 8 0 2lcji^ m 
^UiB6 0^5ft)So **3, 01 1 

[0 0 7 1 ] COcfcSfclLT. 0^9 

01 1 ©B^C^OcfcSlc, *&0#XSfi£H£TL 10 
T^< 0 f LT, Xf 771 8 0 3lC*5^T, tufBnv 
hn-;l/a-7h6 4^cfcot, BESJStfXfift-feV'lt 
6 2 &tf*K/S;*fXSIlSHz ^6 3 (Oft tBtt«A^M5 
Tw^A (Td) +ATwl©^iSb^i 

[0 0 7 2] f LT, *&^XSJ6^2£M£TU 

fto/^yx«Tw=A (Td) ^^^±(ommicm 

*gA Tw 1 ^ilLtl^o 
[0 0 7 3] 8 0 5K:£>t^Tti, fulB 

Tw>A (Td) +ATw2(0*#«ri»JEb* 

Xf^yi 8 0 1 tcl^o — 75\ 
X&*tfTw>A (Td) + ATw2^ft£:7SJ£L7c 
-r&t)^ 0 1 lOE^j;9^ KSE^Xg 
ftfcV »l»W^7VX«Tw = A (Td) J; 
*)±<DmmcWi&T&t, Xf77l 8 0 6lcit^ ffi 
i#6 5Wtl§o CO0#, 01 UCTj^^k:, ^ 
^>Xffi^^?rfbT^OfpSA Tw2^rf§^b, C^ifS 

[0 0 7 4] cl£D<fc^tCUT. M^#6 S^BB^nS 40 

£\ fg l ©*KJS>tfXiffl» l 2 a £££>^ m2<D&& 

U 01 1 ^(DE^F^UDJ^fc:. *SjS^Xfifi^ 

[0 0 7 5] fLT, Xf7^1 8 0 7 £*5^T. tufH 

>"9-6 2&tf*SJCS^7XfijR-tr> , 9-6 3©^tH<Sm^lS 
£i£*U Tw^A (Td) -ATw2©*f$*SiJeL& 
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[0 0 7 6] — *£/£;#XSffi^2£U:±J?U 0 
£D/^VXft|STw= A (Td) iHTOffiiS^SS 

xt7^ i 8 o sterna nummftesttm 
ustu m i ^*sjcs**x8ftss 1 2 a ^tc^&s^x 

«?ft5^^ *Pil*tf«'>U 01 lOG^F 
^VXftStC^bT^iOMWgA T w2^LT^ 

So 

[0 0 7 7] W±*oSiJffli7n— «:»D5g-rc:i;tcj:0. 

[0078] »3HssjBHii:PiaiJc. imm&m 

6 5 °c. gEKJStfxiSffitf 70°C£&S£-5 
[007 9]^ EESJStfXiSatf 6 5°C£%;S J: 5 
JStfXi&Ktf 6 5 °C. *gJS;tfXia*# 5 0 tTSlE* 

*BESJS^iSS^7 5°C. *£JS#XSffitf 7 2°Ce 
[008 1 ] [4-3. a&Jg] C<E><fc-MC. *^SSJgSI 

irv^lS^ KSiS^X^jg-tr^t*SJS^XS^ 

•r s <Dmfc&*im £*&o 

[0 0 8 2] &Tc, iSjgSSSI^S^ffiKOSSS-fe^T 

S^2 0*S^Xil8Si:x ^2tO*SiS^XiiSS^r^ 
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[0 0 8 4] [5. is mmmm] *mffi&mi±, ±m 
kkjs;*? x sts§ t m 2 ©ass;? xsssg £ & s *b/# l . 

*K JE # X StSS £ BEK J&tf X St£g<D P^ fSzkttcD £7LH 

[0085] [ 5 - 1 . mm m\ qh, xmrnicffiz 

JES27X8K& 1 3 i$m 1 ©&KJE;tfX?ffiB& 1 3a^2(D 
-KgjStfXWtBS 1 3 b tfrZmi&ZtU S^fcBJgLT 20 

©KEJE:*fX8KBS 1 3 a. 1 3b^P^tc, «7jcftO^?L 

[0 0 8 6] [5-2. ffrB-SSS] 0 2O«\ g2© 
KSJS27X8RK1 3 bO^^^^Ufc0$(DffiSm^ 

•3 o 

[0087] £/c. 01 mz<Dm>fcfoj]^m&\ 

Sin. ^©MfflO^SSfSTkttO^TLSf*! 4^LT* 

Sjs^x^*ns-rSo Lfc^oT. *£js#xs&8g 1 ffl 

[0088] CODcfc^tC. #Hffi7Bffi(DHigft3£gi#@ 40 
*ffli^5CfctCcJ;t). toSS^titoWt^^^D, §13 

# x SK§g/£ # ffl £ eftc t> . <D*KJS# X #*nS 

[0089] [e. memmmm *mamm±, ±te 

*K/E# X8KK ^^2 ©*SJS2fXffltB8 £ U 
*S^^X^^KgiS^X^K^P^tc^7Ktt^^?LK so 
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[0 0 9 0] [6 - 1 . #t/£] 02 1 ^Wmcfa& 

JEjffXSitBS 1 2^1 (D*SlS^X8fEB8 1 2a^2^ 
*KJE;*fX»SE& 1 2b^3()^*^^ Sl^cRJgUT 
BEB^n^cr^TtO® 1 3U±Sg 2 ©TfcKJStf X8KBS 1 2 
a. 1 2 bfcKKJEtfXSKggl 3£>R8lc, «7jcft<0^?L 

&m<om i 4 tini«"e*sc)T*uiw«*BS'rSo 

[0 0 9 1 ] [ 6 - 2 . ftffl * 022tt fg 2 O 

*gJE:#Xi5ffig& 1 2 bOP^P^^P^^TcBfcD^Kjm^ 
^Uct©T*S5o c£0J|^ *SiS**Xt± 1 0*3^tc 
Sin, *<DffiMfo&ZU7m(D&{Lmfcl 4^LT, 

gtsjs^x^ctoTiDS^nSo b/c^oT. *ejE;*7 

[0 0 9 2] £/c. 0 2 m2 0*SjS2fX8fS8l 

a 2 mt m isrc£>\ i ffl^TfesjES^r xisfiss^asns #x 

[0093] CtD&olC, 

27X«SS^«rffli/^^tct> N ^T<0*SJS*X^AnS 

[0 0 9 4] [7. »7|6W«JIS] 
[ 7 - l . S^c] 0 2 3 ICtTs Ltc j; a tc. **S6JBffi^ 
*5l^Ttt. aiSS5g«^©l lie, ^^ffl^/c^S 

^ffl7i<^>7 P 7cDmPT»K$n7c^-rMC, gggfl 
#8 1 *^LTSSc5nn^o Src. «S^tt?fi(0»ft 

a«8i2^esffla[sss^ai 1 ors^xsrk 1 3^ 

MS^ylic, HSJS^fXiafi-fev9-8 2^SttS 
n. Sfc. l <0*SjS^7X8f!BS l 2 7b> 

?>J!8»«H&OKfta»Jffi2'\MS'7-r v±tc, *KjS2fX 

XSS-tr>^8 2 ^^S^Xiafi-bVltS 3©«tBS 

[0095] [7-2. ftm-zmi ±M£<D&oKm$L 
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H8ia# 8 i wmtrtu umgsz&i^®. i i 
*u assesses i l^mai^nr. *sjs*xiafi 

[0 0 9 6] 

assess© 43 tt ^ tumm icmmtzzttt t 
[i2]u nK0g«atf » 2 mmmtDmnmm^ x 

[0 4 ] ^WOHftK^SaSWffi^X-r 2 
[05] »2 5l»8JB*Oi&fP*^-r^o-^-ir-h 

[0 6] ^mmcom^m^mmnmm^^^ms 
[0 7 ] m 3 **?g*osigS25s»¥a©«S8*^-r*K 



[0 8] »3Hssjg«osiaaB!s«i#ao»i <dbeejs 

^Xi^^S/S^^^ 30 

[010] ®3^ffi^si<oiaiSiS[3SSs#so*SjS^fx 

[011] »3^JB«Stf»4*MJg*SO«««ffi'> 

[0 12] m3fffi&f»(Dmtt*^-t7v--**-h 
[0 1 3] ^MOH^W^ffljKSttffl^X-rixOm 

[0 1 4 ] sg 4 nsajgfiioffliiffl^#so«ric%^-r 40 



[015] ^4Hssjgsioiaigja[3S^somi ©*s 
[016] »4*9iBB«i©aiss^»^ao»2o*g 



[017] m4mMfcmoumm5tn^&<D&jxfort* 
[018] ^4^ssmi^Kf / F^-r-7n-^^-h 

[019] ^ 5 ^i€SIg^# g^M^fst 

[020] m5iesf0BJBoiassssSi#ao««*?x-r 
[021] »6Sia0^!i8ossaEfi£gi^ao«ise*^-r 



[0 2 2 ] m e s6«ijgi»oiaffiffli£Si^ao«teR*^^r 
u/cm^^0 

[02 3] ^MOHfrW^SlKSmffl^X-rAOS 

[024] m&(Dmfo7ihft^mmuwm^^i±<Dm& 



1 * 




2 - 


• 


3- 




4 • 




5 • 




6- 




7 ■ 




8- 


■77> 



i i •••S7ia^#a 

1 2"-*KJS;tfX«t8& 
I2a-«l ©*EJK;tfX8iiB& 
1 2 b-^2(0*ElS^X»KgS 
1 3--K5/S;tfX8KES 
1 3 a - SSI O&KJKtfXisffiBS 
1 3 b-M2<OBl£iS*X8itK 



1 4 

2 0 
2 1 
2 2 
2 3 
2 4 
4 5 
8 0 



3 0, 4 0, 6 0 
3 1,41 
3 2, 4 2 
3 3, 4 3 
3 4, 44 
6 5, 81 



6 1 

6 2. 
6 3 ; 
6 4 ; 



8 2-KSJS^XSfi-fevit 
8 3"-*RjS^XiSS-tr>^ 
8 hn-;l/a--y h 
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